Erratum: New methods of testing Lorentz violation in electrodynamics 
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In an earlier paper [l| (hep-ph/0408006), the bound on the Standard Model Extension photon- 
sector parame ter ktr [2] (hep-ph/0205211 ) set by the heavy- ion storage-ring experiment of 
ISaathoff et all 0| was incorrectly reported. We show that the correct bound on ktr which resulted 
from this experiment is in fact 2.2 x 10~ 7 . 
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In the original derivation of the leading order Lorentz- 
violating effects of k tr to the Ives-Stilwell observable 
v a Vp/vQ, second order and higher terms in f3 a t = Vat/c 
were neglected In this limit, and apart from 

time-varying, frame-dependent factors of order unity, 
a nonzero ktr produces a shift of the Ives-Stilwell ob- 
servable that is proportional to ^PatPiabi^tr- For ter- 
restrial experiments, we take [3i a b ~ Ab, noting that 
the laboratory's velocity relative to the preferred (Sun- 
centered) frame is dominated by the Earth's orbital ve- 
locity, fa ~ 1CT 4 @. 

For Saathoff and collaborators in 3], however, (3 a t — 
6 x 10~ 2 is far larger than Because of this, we must 
consider terms proportional to /3 2 t . Noting that (equa- 
tion (10) of Q) 


1 - 0at(c/Cp) 

then to second order in p at 


■>»<1"-. = ""7^St, (1) 
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* Thanks David Phillips and Itay Yavin for helpful discussions 
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Further expanding the second order term to first order 
in k tr , we find that 


c 2 c 2 

Pat \ ~2 ^ 2 


1 ) = Wlt^tr 


(3) 


with no time- variation due to the Earth's changing veloc- 
ity in the Sun-centered frame. Combining ([3]) with the 
result of [l[ we obtain, to lowest order in n tr , 


2 Ktr [Pit + 2/3 at /3 e (...)]+ O 


<~2 


(4) 


where as specified in equation (12) of Q (...) repre- 
sents sinusoidally varying terms of order unity. In the 
limit Pat ~> P®, the /3 2 t "DC" term dominates the time- 
dependent sidereal term. Thus the previously derived 
equation (12) in [l[ is only valid when p at < Upon 
comparison to the RM S |4|, [5| parame ter a (see equation 
(2) of 3) bounded by I Saathoff et all we find that in the 
limit that P a t 3> /?©, a bound on a is equivalent to a 
bound on kt r - We therefore conclude that the limit set 
on k tr by [|[ is k tr < 2.2 x 10~ 7 . 
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[6] There are also contributions to f3i a b from f3 r , the compo- 
nent of the lab's motion due to the Earth's spin, but this 
is far smaller than 


